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AN - 1997-196169 [18] 

n - Poly(imidazopyrrolon-imido) copolymer used in separation membranes - showing superior vapour 
permeability, solvent- and heat- resistance and flexibility 

ab - J09024260 A poly(imidazopyrrolon-imido) copolymer contains one or more tetracarboxylic acid 

dianhydrides of formulae (1a)-(1e), Z = -O-, S02-, -CO-,-C(CF3)2-; one or more tetraamine (B) of 
formulae (2a)-(2c), Z1 = -O-, -C(CF3)2-, -C(CH3)2- -CH2-and one or more diamines (C) of formulae 
(3a)-(3d), X = -COOH, -OH and is formed by condensation polymerisation of the tetracarboxylic acid 
dianhydride (A) with an amine component (D) in equiv. mol. A separation membrane having a 
dense layer consisting of the poly(imidazopyrrolon-imido) copolymer is also claimed. 

Also claimed is the prepn. of a poly(imidazopyrrolon-imido) copolymer by (1) simultaneously 
coextruding the following (a) and (b) in a multilayer structural hollow fibre shape using a multiple 
annulus ring nozzle: (a) the dope of solvent-soluble poly(imidazopyrrolon-imido) copolymer precursor 
(a) contg. at least one tetracarboxylic acid dianhydride (A) selected from formula (1a)-(1e), at least 
one tetraamine (B) selected from formula (2a)-(2c), and at least one diamine (C) selected from 
formula (3a)-(3d) and formed by polymerising a tetracarboxylic acid dianhydride (A) with an amine 
component (D) with equiv. mol. and (b) the dope of a polymer for forming a porous supporting layer; 
(2) contacting the (a) dope and (b) dope with a coagulating soln.; (3) heating the 
poly(imidazopyrrolon-imido) copolymer precursor to form a poly(imidazopyrrolon-imido) copolymer to 
prepare the poly(imidazopyrrolon-imido) copolymer hollow fibre composite membrane having the 
dense layer consisting of the poly(imidazopyrrolon-imido) copolymer. 

- USE - The method prepares the poly(imidazopyrrolon-imido) copolymer separation membrane used 
as a vapour separation membrane for vapour-vapour separation or liq.-vapour separation. 

- ADVANTAGE - The poly(imidazopyrrolon-imido) copolymer exerts superior vapour permeability and 
separation, solvent resistance, heat resistance, and flexibility. 
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ABSTRACT : PROBLEM TO BE SOLVED: To provide a separation membrane in which gas permeation, 
separability and flexibility or the like are excellent by constituting a close layer of a poly 
(imidazopyrrolone-imide) copolymer which is obtained by respectively using a specific 
tetracarboxylic acid bianhydride, a tetraamine and a diamine as an essential component 
and applying these compounds to polycondensation. 

SOLUTION: An amine component consists of a mixture containing at least one kind of a 
traamine selected from formula II and at least one kind of a diamine selected from formula 
III. The amine component is polymerized with at least one kind of tetracarboxylic acid 
bianhydride selected from formula I at the molar quantity equal thereto. Firstly, the 
precursor of a copolymer which is capable of being formed into a membrane and is 
substantially soluble in a solvent is heat-treated at the suitable temperature. Furthermore, 
the precursor is cyclized and formed into a close layer. The poly(imidazopyrrolone-imide) 
copolymer obtained in such a way has excellent gas permeation, separability, flexibility 
and heat resistance and practical use thereof is excellent. Further the separation 
membrane is a hollow yam composite membrane and the resin for forming a porous 
supporting layer is a polyimide and a polysulfone or the like. 
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[oo8i] (Ycmma ) mmmmKT. m&xi . 2. 

4.5-T-l-5T$>"<.V-b:>-l 0 SU^l^ffibkMS 
LfcDMAC 6 0 gCi»i; C1«0?§?S^ h >J JCfvl/T 

$y£ 1 0.5 u^ugs&nL/t. &vve.ro}£?g£*?£L 

6 FDA 1 0. 1 Sy*;kK§ftfL*:DMAC 

&2J]L-?-?4B#fa$f# Lfc. f#4>ix*:*£-?§fK£i^- 
McsSiiU Ki»T7 0^ 4B$ra§£*£1&. -^M 
^2 0 0°C4l*S»ffi4'T^aL^f*. $££3 30 

5 5 V^lVkA, 4' -y'TSV^.x- t~)V 
0. 5$y^£flft*^3L*:DMAC6 0g&;:}§8? 
U &V^£<^&£*#L3:A*<^ 6 FDA 1 0. 1 

*v*>i>mmML!zDmAc®&5 0g£vp'?<r>Lm 

TU WF*^T^)k*?@*T-^aiLoo4^raJS« £ t 
7 OX:. 4^BI£^^ ^OK^2 0 0-C4l^iaX^ 

Tlf^SLrtrflL 3 4>tC3 3 ox:T4B$ra*ffi4 , se«.& 



5*C#ffl§L AP=#J2 [kg/cmi] T'ASTM 

D 1 4 3 4 IZWtXEJimVMfe tfc. 

-T. 

1 1.3 1 X 10" 10 [cm 3 (STP) • c mXc m 2 
•sec • cmHg] 

2.2 IX 1.0- 10 [cm* (SIP) -cm/cm 2 : 
sec ■ c mH g ] 

&±X>), TS^* ( D) +t*^BJ<7) i g^l^^.-efc 
&isT$V (C) ^$^V^^ti. KStSlgo^ili 

[0 08 2] 
[H®<7)fSm=5rlKBB] 

[ia i ] *wR*nmth-rz#><r>fmnL&vsx)\s<r> 

1 rWiMS 

2 K-T?g" (b ) " SIS& 

3 K-riT (a) " «g& 



[HI ] 



